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Abstract 
Patient-adherence to Stroke Reduction Guidelines 
Lei Tao 
Dr. Edward Gracely and Toby Mazer 
 
 
 
 
Background: Patient-adherence is critical in the health care system. Adherence can bridge the 
difference between patient’s needs and the health care system’s capacity. Strokes are the third 
leading cause of death and the leading cause of long-term disabilities costing $68.9 billion in the 
US in 2009. Non-adherence wastes resources through unnecessary hospital visits and tests. 
Adherence is a preventative measure that can reduce disease burden by ensuring patients get the 
most benefits possible from guidelines and treatment plans. 
Objectives: Assess the effectiveness of counseling at the stroke screenings and determine factors 
that may be associated with patient adherence to stroke guidelines. This would help better serve 
the community in gaining benefits by receiving education and resources on strokes more 
efficiently.  
Methods: Factors associated with adherence and the effectiveness of the screening was 
determined with an intervention study. Nursing students conducted surveys and checked for 
cardiac risks at four screenings in Philadelphia and New Jersey. The survey assessed medical, 
demographic, and lifestyle risks. The educational session at the screenings included counseling 
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and materials on stroke reduction and awareness. 113 people were assessed at the screenings. 65 
people agreed and 42 refused follow-up. 6 had missing follow-up information. 39 people were 
successfully contacted 8 weeks after the screening. 27 individuals met the patient-adherence 
definition of following majority of the guidelines established. Backward selection was used to 
determine the multivariate logistic regression model for patient-adherence prediction and 
analysis. Confounders such as gender, counseling effects, education, and age were assessed. 
Wilcoxon Signed ranked test determined if there was a difference in stroke concern prior and 
after counseling.  
Results: Greater concerns of having a stroke and educational counseling were predictive of 
higher rates of adherence. Educational counseling was borderline significant with a p-value of 
0.056. Concern levels were significant with a p-value of 0.032. Stroke counseling consistently 
showed reduced stroke concerns across all screenings.  
Conclusions: Counseling has a concern reducing effect. Stroke concern is directly related to 
patient adherence. The odds of 1.641 shows a 64.1% increased probability of patient adherence 
occurring compared to non-adherence for each unit increase in the stroke concern. 
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Introduction/ Statement of Problem: 
 The objective of this project is to determine the effectiveness of the educational stroke 
screenings that the Delaware Valley Stroke Council held in the Delaware Valley. In addition, the 
project hopes to identify factors which influence patient-adherence, especially in populations at 
higher risk of a disease. A patient’s lack of adherence affects the doctor-patient relationship and 
places a burden on the health care system. When a patient does not follow the proposed plan they 
established with a health professional, losses can occur through reductions in treatment or drug 
effectiveness. In addition, when a drug or treatment effect is not seen due to lack of consistency; 
side effects can occur from drug or treatment increases resulting in wasted resources on 
unnecessary hospitalizations and procedures. This can be expensive in terms of time and money 
(Griffith, S., 1990). Patients will not receive the full benefits of their health care services when a 
lack of patient-adherence occurs. Studies have shown that the greater the fear of getting a disease 
the higher the rate of self-management practices.  
An efficiency analysis provides a unique opportunity for public health professionals to 
gain a better understanding of the people at risk, and the population they are serving in the 
community. It allows the health professionals to realize if the information that they are 
disseminating is actually being absorbed. If the people who are screened are not processing the 
information, the health professionals must provide other routes. The analysis will show to what 
extent the services are affecting the communities and what roles they are serving. This may lead 
to brainstorming sessions to make the screening more effective if it is not already so.  
In addition to analyzing the efficiency of the educational stroke screenings, this project 
will also try to determine the factors that affect a patient’s decision to choose to self manage in 
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conjunction with the medical advice provided at the stroke screenings. Past studies have 
produced contradictory findings regarding factors that influence patient adherence. During the 
stroke screenings conducted by the Delaware Valley Stroke Council, individuals who are at risk 
of having a stroke were recommended by health professionals on ways to lower their stroke 
risks, the importance of keeping their doctor’s appointment, and stroke awareness information 
such as how to recognize a stroke. The individual’s self-management practices with the medical 
advice given at the screening will determine the benefits the individual will receive. There are 
two types of factors for patient self-management. Inward factors which refer to the personality of 
the patient and the status of the disease. Outward factors describe the relationship between the 
patient and their community (Strömberg et al., 1999). By understanding the factors that influence 
the lack of self-management, health care professionals can improve the doctor-patient 
relationship and health education services in order to reach all of the population at risk more 
effectively (Davis, M. S., 1968). Understanding the community better and comprehending the 
factors of a patient’s decision to self manage, the public health professional can assess how to 
target the intervention towards different at risk populations and increase the likelihood of self 
management. This would lead to outcomes that are more efficient and reduce waste. In addition, 
health professionals have the ability identify non-compliant patients early on to increase 
treatment efficacy through other routes. 
Background and Significance: 
 A stroke is also known as a “brain attack.” It is a sudden onset of a centralized 
neurological deficit due to a disturbance in the local blood supply to the brain (Dombovy, M. L., 
Sandok, B. A., & Basford, J. R., 1986). It can occur either with a blood clot which blocks an 
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artery from the heart to the brain, or a breakage in the blood vessel in the brain that interrupts the 
blood flow to an area of the brain. When a blood clot causes a stroke it is known as an ischemic 
stroke, whereas a stroke that occurs from a blood vessel breakage is known as a hemorrhagic 
stroke (National Stroke Association, 2009).  
 Strokes are the third leading cause of death and the leading cause of serious long-term 
disability. 759,000 new and recurrent cases of strokes occur annually, which kills 143, 579 
people. This makes strokes the third leading killer behind heart disease and cancer. Strokes are 
also the leader in serious long-term disability with direct and indirect costs totaling up to $68.9 
billion in 2009 causing a great disease burden (Center of Disease Control and Prevention, 2009) 
making it both a huge medical and economical concern. There is a loss in social contributions 
because of their inability to contribute to society at the same level before the stroke compared to 
after the stroke. In addition, the stroke survivor will have a greater demand for care. 
 However, most strokes are preventable. Eighty percent of the strokes can be 
prevented. There are two types of risk factors for strokes. They are controllable risk factors and 
uncontrollable risk factors. Uncontrollable risk factors include age, gender, race, family history, 
individual stroke, and TIA history etc (National Stroke Association, 2009). Individuals cannot 
change the risk factor itself. However, the controllable risk factors include many risks that could 
be modified with a change in behavior or medical help to lower the risk of stroke occurrence. 
Controllable risk factors include stroke risks such as hypertension, high cholesterol, diabetes, 
smoking, obesity, etc (National Stroke Association, 2009).  
A transient ischemic attack is a major predictor for having a stroke. Of people who have 
had one or more TIAs more than a third will have a stroke in the near future (American Heart 
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Association, 2009).Ten to twenty percent of individuals have a stroke within ninety days after 
the TIA. Half of the people who have a stroke within 90 days actually have the stroke within the 
first 24 hours. (Albers, G.W. et al, 2002). TIA are underreported, under recognized, and under 
treated. TIAs are a medical emergency which are often overlooked, even though there are 
effective preventive guidelines that lower the risk of strokes (Micieli, G.,Cavallini, S., &, 
Quaglini, S., 2002).  
The classic definition for a TIA is a sudden central neurological deficit that occurs for 
less than 24 hours with a vascular origin and restricted by an artery to either the brain or the eye, 
perfused by a specific artery. TIAs are referred to as a “mini-stroke” or a warning stroke with 
symptoms similar to a stroke, such as paralysis restricted to one side of the body, blindness in 
one eye, and trouble walking, or a loss of balance (National Stroke Association, 2009). What 
makes TIAs different from a stroke is the assumption that TIAs do not cause permanent brain 
damage. The similarity of symptoms displayed makes differentiation of the strokes and TIAs 
challenging without imaging techniques. They are only distinguished by the arbitrary criterion on 
the duration of the symptoms (Albers, G. W. et al, 2002).  
The classic definition for a TIA is believed to be out of date. The 24-hour criterion was 
established due to the ability to find damage at 24 hours with microscopy. However, imaging 
techniques have improved tremendously since the 1950s and 1960s since the definition of TIAs 
was formed. At the twenty-four hour cut point, there may be a diagnosis of strokes along with 
TIAs. The new definition being proposed, claims that a TIA is “a brief episode of neurological 
dysfunction caused by focal brain or retinal ischemia, with clinical symptoms typically lasting 
less than one hour, and without evidence of acute infarctions” (Albers, G.W. et al, 2002 p. 1715). 
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By reducing the criterion for the duration of symptoms, this definition would provide a better 
classification of one of the major predictors of strokes to include only TIAs, and help people at 
risk seek the urgent preventative treatments that are available.  
The advice from doctors and other health professional are usually given to benefit the 
patients and reduce the direct and indirect effects of the disease that may affect the daily routine 
of the patient. Doctors and health professionals believe in the efficiency of the treatment and 
advice they recommend. There is the assumption that the medical advice given is good for the 
patient (Vermeire, E., Hearnshaw, H., Royen. P. V., & Denekens, D., 2001). The treatment or 
advice may come from personal experience or from an established guideline for treatment and 
clinical diagnosis of a disease. However, correct advice is only half of the equation. Patients 
must adhere to the advice to receive the full benefits from the treatment prescribed. In addition 
patient adherence affects more than the doctor patient relationship. It can affect many other 
determinants that influence the overall well being of the patient. The lack of patient adherence 
can be exorbitant in terms of time, money, and other resources. It may also reduce the efficacy of 
the treatment prescribed, cause undesired side effects, and prolong the disease (Griffith, S., 
1990).  
Adherence occurs when a patient carries out the plans agreed upon with their doctor or 
health professional. It examines how well the person’s behavior correlates with the medical 
advice given (Strömberg et al., 1999). The patient’s initial intentions may be to adhere with the 
advice or treatments, however when the adherence is examined their actions may differ from 
their intentions (Davis, M. S., 1968). Lack of adherence is a complex problem especially for 
patients with chronic illnesses that have an increasing number of medications that do more good 
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when taken as prescribed and must be adhered to over a period of time. Low rates of self-
management will undermine the benefits of the medical treatment the patients are receiving. 
Generally, patient-adherence is a preventative strategy that an individual engages in to control or 
reduce the impact of disease. The adherence strategies are usually formed in collaboration or 
guidance with health care providers (Barlow, J., Wright, C., Sheasby, J, Turner, A., & 
Hainsworth, J., 2002). The terminology shows that the patient has a role in their well-being. 
Patient-adherence can be considered as a way to bridge the difference between the patient’s 
needs and the capacity of health and social care services to meet those needs (Barlow, J., Wright, 
C., Sheasby, J, Turner, A., & Hainsworth, J., 2002). 
Patient-adherence has been studied for the past three decades and there is still no standard 
to measure adherence (Vermeire, E., Hearnshaw, H., Royen. P. V., & Denekens, D., 2001). It is 
not an all or none event. Individuals may only comply with parts of a treatment, not all aspects of 
a treatment. In addition, individuals may self-manage under one circumstance but may not self-
manage once the circumstances change (Griffith, S., 1990). People make decisions whether they 
want to self-manage when a treatment or advice given to them. Decisions are made to get the 
best outcome or better their condition. To decide whether to self-manage according to the health 
professional’s advice, a cost analysis of alternative outcomes has to be determined. A number of 
factors contribute to this decision. Many psychological models have been used to describe the 
phenomenon of self-management, but the most famous is the Becker’s Health Belief Model. It 
explains an individual’s health decisions using value expectancy models. The model predicts the 
behavior by measuring the value, the outcome, and their expectation of the results of the 
behavior.  
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 The Health Belief Model is a basic model used in helping to understand an 
individual’s decision regarding a disease. It contains individual’s state of readiness, which 
represents their decisions, which are determined by their perception of susceptibility or cost of 
the particular illness and action, and their judgments of the health behavior in terms of its 
usefulness. The Health Belief Model helps analyze a decision through benefits and barriers that 
the behavior would provide. The components of the Health Belief Model show the decision 
making process for an individual regarding any health treatment (Becker, M. H., & Maiman, L. 
A., 1975). Under the Health Belief Model, an extreme fear of getting a stroke, which may 
prevent people from admitting they need help with a disease, is a barrier that needs to be 
overcome. People who avoid anything related to the disease may not know their risks to properly 
self manage their heath. Extreme fears would be a form a denial. It may prevent the individual 
from seeking out any information relating to strokes. Therefore, they would not to know they are 
at risk. However, self-management would be a potential benefit by easing their fears. Fear of 
having a stroke would likely be associated with their decision to self-manage, which has been 
found in past studies, but this is still controversial.  
Studies have shown 200 variables linked to patient adherence. Examples of these 
variables are demographic factors, condition of disease or ease of treatment, psychological 
factors, social factors, and relationship between the health professional and the patients (Griffith, 
S., 1990). One study showed a significant relationship between patient self-management and the 
condition and perceptions of disease. As the perception of how their everyday functioning will 
be affected by the disease increases, their self-management behaviors increase. However, there 
was an inverse relationship between the severity disease and compliance. As the severity of the 
disease increases, patient adherence decreases (Davis, M. S. 1968). The controversial results 
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found in the Davis study could be due to the fact that the study was done across many different 
diseases. Therefore, treatments may be easier to follow for a less severe disease leading to a 
higher rate of self-management practice. For example, treatment for a mild disease such as a skin 
rash may consist of applying topical cream to the affected area. However, for severe disease such 
as diabetes, it would involve blood glucose monitoring and diet restrictions. Applications of 
cream are much easier to follow than blood glucose monitoring and diet restrictions. Over the 
past three decades of research, no model has been formed to measure patient self-management, 
and no consensus has been reached on the factors that determine patient self-management. 
Although studies have shown significant factors correlated to patient self-management, none of 
the 200 variables studied have persistently predicted self-management (Vermeire, E., 
Hearnshaw, H., Royen. P. V., & Denekens, D., 2001).  
However, patient adherence is a pressing problem in the public health field, especially 
with patients who have a chronic illness. In most studies at least one-third of the patient 
population are not self-managing. Over 60% in poor low-income population are not adhering. 
Lack of patient adherence has both a direct and indirect effect, which produces barriers to the 
medical field and on the economic resources available. By not adhering with treatments or 
advice from the health professional, it may directly negate the potential benefits of the 
preventative or curative therapies or treatments prescribed (Becker, M. H., & Maiman, L. A., 
1975). This may cause more treatment and undesired side effects from a potential overdose 
(Griffith, S., 1990). It may also lead to increased hospitalizations and treatments. The lack of 
results from the treatment may lead to frustration, and the lack of patient adherence would 
indirectly have a negative impact on the patient-doctor relationship (Becker, M. H., & Maiman, 
L. A., 1975). The burden of lack of adherence in the United States is over $100 billion a year. 
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The aim of this project is to help determine the factors influencing patient adherence. In 
determining who will seek care early on, health professionals can alter educational materials to 
suit their needs and prevent the wasted resource and time.  
A previous study looked at the effects of a stroke self-management program for both the 
patient and the caregivers. This study was interested in whether the self-management for the 
stroke education program would result in any increase in perceived health status and knowledge 
of strokes. Because of the low attendance to the stroke self-management program, the effects 
were nullified and did not find any significant results. The study results question the timing of 
when the program delivers the information and whether the information may cause a lower 
perceived health status. This could be because they already had a stroke and could not do 
anything to prevent it. It also questions whether education alone is sufficient to make a difference 
(Rodgers H. et al, 1999).  
Therefore, a study is needed to examine the benefits education can provide to people who 
are at risk of strokes. This would address the issue of timing. Once people are educated on their 
risks of stroke they can self-manage and reduce their risk. This study will accomplish this by 
assessing the effectiveness of the educational stroke screenings’ counseling sessions, and its 
ability to produce a shift in the perception of a personal stroke risk. The study will need to assess 
if the subjects made any lasting changes. Any changes will be noted in the follow-up data. The 
results from the study may be applied to people of all demographics. However, the screenings 
were mainly held in the Philadelphia and New Jersey area. Therefore, it is specific to these 
communities.  
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Specific Aims: 
1. Establish a stroke assessment form to identify high risk individuals in stroke screenings, 
and determine which screened patients would most benefit from follow up for patient 
adherence factors. 
2. Identify predictors of patient adherence among individuals at high risk. Potential 
predictors include their fear of disease, insurance, and education.  
3. Assess the effectiveness of the educational stroke screenings from the counseling of high-
risk individuals, which takes place during the educational stroke screening assessments, 
at producing a shift in perception of personal stroke risk.  
Research Design and Methods: 
From December 2009 to January 2010, four stroke screenings were held. The four stroke 
screenings were held in the Philadelphia and New Jersey area. Some were organized as annual 
Delaware Valley stroke screening events, as part of health fairs in senior centers, and with 
church groups.  
Methodologies: 
Stroke Assessments 
 In order to identify the high-risk individuals in educational stroke screenings, a 
stroke risk assessment form was developed. The MPH student created the assessment form with 
a group of experts in the stroke assessment field. The form assessed individuals on 
demographics, individual and family medical history, the individual’s fear of having a stroke 
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before and after counseling, current cardiovascular conditions, and lifestyle risks. The nursing 
students measured blood pressure and bilateral radial pulse rate per minute. Evaluations to 
determine the presence of a carotid bruit were also done by nursing student and recorded on the 
assessment form. If an abnormal blood pressure was detected the patient was asked to rest for 10 
minutes and a second blood pressure was measured and recorded by the nursing students to 
ensure the blood pressure is consistent. If a person stated there is a risk factor in their family, the 
nursing students noted on the assessment form who in their family has that risk factor. In 
addition, demographic data of the individual such as age, ethnicity, gender, height and weight, 
along with questions relating to factors that may influence patient self management were 
included on the assessment form.  
 Fifteen people tested the first draft of the assessment form. It was concluded that the form 
was easy to fill out and almost every question was answered. However, there was concern in the 
harsh wording of how the individual’s fear of having a stroke was asked. This concern caused 
the final assessment form to use the word ‘concern’ instead of ‘fear’ to express the six-point 
scale better.  
The nursing students used the assessment form to evaluate everyone who came to the 
education stroke screenings. They also counseled every individual who were interested at the 
education stroke screenings on ways to reduce their stroke risks and raise the awareness of 
strokes. Nursing students educated the individual on stroke symptoms and gave 
recommendations such as diet changes, smoking cessation, adherence to medication, and 
increase physical activities. The patients were asked for permission to follow-up to monitor their 
adherence to the recommendations that were given by the nursing students during the counseling 
xix 
 
sessions. The patient self-management action plan, which were recommendations for what 
needed to be done after the screenings, was also reviewed by the nursing students. Individuals 
who agreed to follow up, were asked by the nursing student for their contact information and 
signature for consent. Contact information included a phone number and mailing address. The 
nurses documented whether the patient refused or accepted to give follow-up information on the 
assessment form. Assessment forms were made in triplicate so there was a copy for the nurse, 
one for administrative purpose, and one for the individual to take with them to a doctor. The 
individuals were also be given a tri-fold paper, which had their measured blood pressure and 
heart rate. The MPH student used the assessment forms to determine the number of people who 
came to the screenings that were considered to be at a high risk to have a stroke.  
Criteria for high risk of stroke classification can be determined by a number of factors. 
These factors can be categorized as medical, life-style, or demographical risk factors. Examples 
of demographical risk factors are age and race. People at high risk are individuals who are over 
55 and African Americans. In addition, some medical risk factors, which categorized subjects as 
high risk are if the patient or a family member had past medical history related to strokes such as 
a previous stroke, cardiovascular risk factors, or diabetes. Cardiovascular risk factors that were 
included were prior heart attack, heart disease, heart surgery, and hypertension. High cholesterol 
was not included in the high risk group, since high cholesterol in only an intermediate stage for 
the strokes. Lifestyle factors that would categorize individuals in the high risk group include if 
the individuals leads a sedentary lifestyle, are a former, or current smoker, or they drink alcohol. 
In addition, people with elevated blood pressure or an irregular pulse rate were considered to be 
at high risk of having a stroke. If a nurse found an atrial fibrillation, or carotid bruit at the 
screenings, they were considered high risk.  
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Table 1: High Risk criteria 
risk factors 
high 
risk 
low 
risk 
current smoker yes no 
former smoker yes no 
Alcohol yes no 
Exercise no yes 
previous stroke yes no 
Diabetes yes no 
carotid bruit yes  no 
atrial 
fibrillation yes no 
irregular pulse yes no 
Hypertension yes no 
heart attack yes no 
heart surgery yes no 
over 55 yes no 
African 
American yes no 
 
 
 
 
Follow-up Protocol: 
The follow-up occurred approximately eight weeks after the screening. The Student 
nurses conducted the follow-up through telephone interviews. The student nurses tried to call the 
patient three times. Each try was at different times during the day and different days. In addition, 
if the patient or a family member could not be reached, a voicemail was left to get in contact with 
the Jefferson University School of Nursing. If the patient or a family member did not call back 
after three tries they were categorized as a no response.   
xxi 
 
 Patient-adherence was defined to be a binary outcome in this project. We set a definition 
that took into account when people only follow a portion of the guidelines and treatments. We 
looked only at the majority of the patients actions regarding the stroke guidelines to measure 
adherence. In the stroke screening, individuals were advised on a number of lifestyle factors to 
reduce their stroke risk. These recommendations included changes in diet, increase in exercise, 
and/or smoking cessation. Individuals were categorized as self-managed (yes) if they modified 
their behavior according to the majority of the recommendations.  Patients were categorized as 
non-adhered, if they did not modify their behavior according to the majority of the 
recommendations to reduce their stroke risks. If they did not adhere to their self-management 
plans, student nurses would gather information on what hindered their self-management. This 
may include no insurance or lack of knowledge.   
Data Analysis  
The de-identified data from the stroke assessment and follow-up forms were entered into 
an Excel file and updated throughout the project by the MPH student. Every subject was coded 
according to a unique ID number. All the information relating to each individual was entered into 
the same Excel file. “Yes” answers were coded as 1 and “no” coded as 0. Males were coded as 0 
and females as 1. In addition, there was a five point fear scale used in the assessment plan. 0 was 
coded as no concern of having a stroke while 5 was coded as extremely concerned. The higher 
the number the more concerned of having a stroke the individual is. Caucasians were entered as 
0, Asians as 1, Hispanics as 2, and African Americans as 3. The Excel file was converted to a 
SAS dataset for analysis. After conversion a sample from the SAS dataset was checked to ensure 
there were no errors in the conversion.  
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A histogram was plotted to determine the normality and distribution of the data. Standard 
deviations and inter-quartile ranges were calculated. Values outside the entered range were 
checked and noted. Chi-square analysis between the variables in the multivariable logistic model 
was assessed to ensure none of the variables were highly correlated and reduce multicollinearity. 
The numbers of individuals in each subgroup for analysis were also checked to ensure there were 
enough to perform an analysis. Frequency tables were used to determine the percentage in each 
subgroup and the missing data in the dataset.  
Identifying Predictors 
A multivariate logistic model was used to predict self-management in the high-risk 
individuals. The variable of interest to predict whether the individual remained on their self-
management plan was their average level of fear of getting the disease before and after they have 
been fully educated about their risk. This showed the individual’s perception regarding the 
severity of the disease. Past studies showed an inverse relationship of disease severity to self-
management. However, for the same disease it is predicted self-management would be directly 
affected by the severity. Other variables may confound the affect fear has on self-management. 
Confounding variables may include whether the individual had insurance and a primary care 
physician. The management plans would include lifestyle change that would reduce the risk of 
stroke. The ability to recall educational information from the stroke screenings may also be a 
confounding variable. These changes would include changes in their exercise routines, dietary 
changes, smoking cessation, and the need to keep their doctor appointments. Individuals who 
have and see their doctors may have the recommendations reinforced by their doctors at their 
appointments. The reinforcements by the primary care physician may strengthen the importance 
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of the advice given, and the individual may self manage at a better rate. In addition, people with 
insurance would be more likely to see a doctor who would reinforce the advice given at the 
educational stroke screenings. Therefore, confounders such as whether the individual has 
insurance and a primary care physician needed to be accounted for to properly identify the 
predictors of self-management. The assessment forms have evaluated whether individuals have 
medical insurance and whether they have a primary care physician at the beginning of the 
screening and again at the eight-week follow-up telephone interview. Another potential 
confounder is the individual’s education. An assessment was done on both the individual’s 
education level and their knowledge of strokes from the educational counseling. The higher the 
education level or the more they understood the disease, the better the individual would be at 
understanding their risks. A better understanding of their risk would lead to a more suitable self-
management decision and a higher rate of adherence. The stroke assessment form would also 
determine the individual’s the highest level of education completed when assessing their risk of 
stroke at the screening. The follow-up interview would assess if the patient recalled the 
educational material from the stroke screening. The follow-up interview would ask for two 
symptoms for strokes. Counseling recall was coded as a binary variable in the dataset. If two 
symptoms of stroke were recalled at the follow-up interview, then recall was coded as “yes”. 
Otherwise, counseling recall was coded as “no”. The confounders from the assessment from 
were located in the beginning of the stroke assessment form under the demographic data or in the 
follow-up assessment form. They are part of the potential and perceived barriers in the Health 
Belief Model. These are all potential barriers that can confound the main barrier that were 
assessed; therefore, the multivariable logistical model would be needed to adjust for them.  
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Backward selection procedure was used to select a predictive model for patient 
adherence. Alpha level of 0.10 was used as the significance level for retaining (slr) the variable 
in the model. All variables that were thought to have an effect on patient adherence were 
included in the model regardless of the univariate p-value and a multivariate logistic model was 
formed and analyzed. At each subsequent step the variable with the highest p-value above the slr 
was removed and a new multivariate logistic model was analyzed. The process was repeated 
until a variable with a slr of 0.10 is reached. Education, age, counseling results, gender, and 
stroke concerns were the variables originally considered to effect patient adherence.  
Assessment of the Screening’s Counseling in Producing a Shift in Personal Stroke Risk 
Each individual’s perception of their stroke risk was assessed during the screening before 
and after the counseling session. To assess if the counseling was effective at producing a shift in 
the perception of personal stroke risk, the concern of stroke before the counseling was compared 
with the concern of stroke after counseling. A Wilcoxon Signed Ranks Test was performed on 
the skewed data to see if there is a difference in before and after counseling concerns.  
Results: 
 The Delaware Valley Stroke Council and Jefferson University School of Nursing were able to 
hold four different stroke screenings from December 2009 to January 2010. Five screenings were 
scheduled, but one was cancelled due to the snow storm over the winter. This led to 113 people 
screened. Due to the broad high risk criteria used, all 113 people that were screened had at least 
one of the high risk criteria, and therefore, classified in the high risk group. From the 113 in the 
high risk group, 65 people agreed to be followed-up during the screening and follow-up data was 
obtained from 39 people.   
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Table2: Baseline Screening Demographics 
Risk Factor  High Risk Group 
N(%) 113 (100) 
Agreed to follow‐up 
N (%) 65 (57.0)  
Refused follow‐up 
N (%) 42 (36.8) 
Gender       
    Men  26 (23)  15 (23.1)  10 (23.8) 
    Women  87 (77)  50 (76.9)  32 (76.2) 
Age       
    Mean (SD)  67.13 (13.788)  66.89 (13.11)  65.84 (13.9) 
    Over 55 Y  85 (75.2)  51 (78.5)  29 (69.0) 
Ethnicity       
      Caucasian       65 (57.5)  33 (50.8)  30 (71.4) 
      Asian  3 (2.7)  2 (3.1)  1 (2.4) 
     Hispanic   4 (3.5)  1 (1.5)  3 (7.1) 
     African American  41 (36.3)  29 (44.6)  8 (19.0) 
Medical Insurance Y  107 (95.5)  62 (95.4)  39 (92.9) 
Ave Level of concern(5pt 
Scale) 
     
     Before Counseling       
     Mean (SD)  2.56 (1.91)   2.730 (1.93)  2.305 (1.76) 
     After Counseling       
     Mean (SD)  2.16 (1.62)  2.290 (1.60)  1.811 (1.45) 
Primary Physician Y  108 (95.6)  61 (93.8)  41 (97.6) 
Education Level       
     High School/GED  63 (56.3)  39 (60)  20 (47.6) 
     Professional  5 (4.5)  2 (4.6)  2 (4.8) 
     College  33 (29.5)  15 (23.1)  17 (40.5) 
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     Graduate School  7 (6.3)  6 (9.2)  0 (0) 
     Other  4 (3.6)  2 (3.1)  2 (4.8) 
Medical History of stroke 
risks 
     
      Individual med. history  93 (82.30)  55 (84.6)  33 (78.5) 
      Family med. history  89 (78.76)  53 (81.5)  32 (76.2) 
Lifestyle       
     Current Smoker  9 (8.0)  6 (9.2)  3 (7.1) 
     Former Smoker  48 (43.6)  28 (43.1)  19 (45.2) 
      Consumed Alcohol  43 (38.4)  27 (41.5)  13 (31.0) 
     Exercise  85 (75.2)  47 (72.3)  34 (81.0) 
Measured BP       
     Normal  71 (67.0)  42 (64.6)  24 (57.1) 
     Mild  29 (27.4)  16 (24.6)  12 (28.6) 
     Moderate  6 (5.7)  2 (3.1)  4 (9.5) 
     Severe  0 (0)  0 (0)  0 (0) 
Carotid Bruit       
     None  107 (93.9)  62 (95.4)  39 (92.9) 
     Left  2 (1.7)  1(1.5)  2 (4.8) 
     Right  2 (1.7)  0(0)  1 (2.4) 
Agreed to follow‐up  65 (57.0)  65 (100)  0 (0) 
Total  113 (100)  65 (57.0)  42 (36.8) 
Table 2: Due to the broad high‐risk definitions, every one that came to the screening met at least one of the high‐risk criteria. So all of the 113 
people that were screened were high risk of strokes and in the high‐risk group.  
 
As seen in Table 2, the majority of the people, who came to the stroke screenings were 
female and people over the age of 55. In addition, a vast majority of the people already had 
medical insurance and a primary physician. The majority of the people screened were 
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Caucasians. However, due to the unique composition of the Philadelphia area the largest 
minority population that was screened was the African American population. The lifestyle risks 
were evenly distributed.  
Some of the screening forms were not properly filled out so information on their decision 
for follow-up was not obtained. Therefore the agree to follow-up and refused to follow-up only 
added to 107 with 6 forms missing that information. When the agree and refused to follow-up 
groups were compared, there was a difference in education level and race composition between 
the groups.  
There was a higher percentage of people who completed a high-school leveled education 
in the agreed to follow-up group compared to the refused to follow-up. This was reversed, when 
the education level was increased to people who complete a college level education. This 
difference may be due to people with the high-school level education being more obedient to the 
health care professionals. Whereas the people with the college education are trained to think for 
themselves and they may feel that they are not at risk and do not need the follow-up.  
In the racial composition, only the African American population had a significantly 
higher proportion in the agree to follow-up group. This may be due to the higher risk of stroke in 
the African American population.   
Table 3: Comparison of Patient adherence vs. Non‐Adherence group 
Demographics/Guidelines  Adhered  
N (%) 27 (100) 
Non‐Patient Adherence 
N( %) 12 (100) 
Gender     
Men  8 (29.6)  2 (16.7) 
Women  19 (70.4)  10 (83.3) 
xxviii 
 
Age     
    Mean (SD)  72.00 (11.21)  71.83 (14.87) 
    Over 55 Y  23 (85.2)  10 (83.3) 
Ethnicity     
      Caucasian       13 (48.1)  4 (33.3) 
      Asian  0 (0)  1 (8.3) 
     Hispanic   0 (0)   
     African American  14 (51.9)  7 (58.3) 
Medical Insurance Y  26 (100)  12 (100) 
Ave Level of concern(5pt Scale)     
     Before Counseling     
     Mean (SD)  2.77 (1.81)  1.50 (2.15) 
     After Counseling     
     Mean (SD)  2.57 (1.76)  0.86 (0.69)  
Primary Physician Y  26 (100)  11 (91.7) 
Education Level     
     High School/GED  14 (51.9)  7 (58.3) 
     Professional  0 (0)  0 (0) 
     College  6 (22.2)  5 (41.7) 
     Graduate School  5 (18.5)  0 (0) 
     Other  2 (7.4)  0 (0) 
Medical History     
      Individual medical history  24 (88.89)  9 (75.0) 
      Family medical history  20 (74.0)   9 (75.0) 
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Lifestyle     
     Current Smoker  1 (3.7)  1 (8.3) 
     Former Smoker  14 (51.9)  2 (16.7) 
      Consumed Alcohol  10 (37.0)  4 (33.3) 
     Exercise  21 (77.8)  8 (66.7) 
Measured BP     
     Normal  20 (74.1)  8 (66.7) 
     Mild  5 (18.5)  4 (33.3) 
     Moderate  0 (0)  0 (0) 
     Severe  (0)  0 (0) 
Carotid Bruit     
     None  26 (96.3)  12 (100) 
     Left  0 (0)  0 (0) 
     Right  0 (0)  0 (0) 
Guidelines Suggested     
     Kept Dr. Appt Y  24 (88.9)  4 (33.33) 
     Smoking Cessation  Y  0 (0)  0 (0) 
     Diet Change Y  18 (66.7)  1 (8.3) 
    Medication adherence Y  2 (7.4)  12 (100) 
Cont.  medication adherence Y  20 (74.1)  3 (25.0) 
Blood pressure discussion w Dr. 
Y 
23 (85.2)  5 (41.7) 
Exercise Y  12 (44.4)  4 (33.3) 
Table 3: Compares the demographic and the adherence guidelines between the adherence and non‐adherence group. 
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Table 3: Univariate logistic model for patient adherence for education, counseling, age, gender, and 
stroke concern  
Variable   Β (p‐value)  Exp(B)  95 % C.I for Exp(B) 
Education  
        
0.128   (0.829) 
 
1.063 
 
0.611‐1.850 
Counseling  
      
1.4733 (0.056) 
     
4.364  0.959‐19.861 
Age   
     
1.43 (0.968) 
     
1.001  0.946‐1.059 
Gender  
     
‐0.744 (0.399) 
     
0.475  0.084‐2.675 
Stroke Concern  
     
0.4953 (0.032) 
     
1.641  1.043‐2.582 
 
 
 
 
Table 4: Backwards selection procedure for patient adherence for logistic regression model 
Step and Variables removed  Χ2  Exp(B)  95% C.I. for Exp(B) 
Step 1: Education  0.0542  1.080  0.563‐2.073 
Step 2: Age  0.0532  1.008  0.943‐1.077 
Step 3: Gender  0.3691  0.579  0.099‐3.373 
Step 4: Counseling   2.3035  3.453  0.697‐17.111 
Step 5: Stroke Concern**  4.4215  1.641**  1.043‐2.582 
** p<0.05 
 
Table 5: Patient’s average concern of having a stroke before and after counseling by educational 
screenings 
Educational Screenings  Concern Level Prior 
to Counseling X (SD) 
Concern Level After 
Counseling X (SD) 
Change X (SD) 
 
Stiffel Jewish Senior Center (N=22)  2.47 (1.99)  2.20 (1.82)  ‐0.275 (0.85) 
Sacred Heart 1 (N= 10)  1.85 (1.56)  1.18 (1.19)  ‐0.750 (0.88) 
Sacred Heart 2** (N= 46)  3.20 (1.63)  2.55 (1.41)  ‐0.716 (0.13) 
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Older Adult Sunshine (N=35)  1.95 (2.08)  1.86 (1.74)  ‐0.154 (1.22) 
Total (N=113)**  2.56 (1.91)  2.16 (1.62)  ‐0.460 (1.10) 
** p<0.05  
 
Table 6: Stroke concern subgroup breakdown  
Stroke Concern Level  Number in Subgroup (N) Number Adhere in Subgroup
0  11  5
1  5  2
2  5  4
3  8  6
4  3  3
5  6  5
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Figure 1: Percent of Patient Adherence by level of stroke concern 
 
Percent of patient adherence by level of stroke concern 
Figure 2: Counseling effect on Stroke Concern 
 
Effect of counseling stroke concern at health fairs. 
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 Backward multivariate logistical model selection used a significance level of stay of 0.10. 
The only variable to be significantly associated with patient adherence was the individual’s 
stroke concern. However, counseling recall, measured by the subjects ability to recall stroke 
information at the screenings, was borderline significant. Interaction effects of gender and 
counseling effects, and counseling effects and stroke concerns were tested as well. There were no 
interaction effects between gender and counseling recall on patient adherence, nor on counseling 
recall and stroke concern. Therefore, people with a higher level of concern tended to adhere to 
the guidelines at a higher proportion compared to people at a lower level of concern of the same 
disease. When the counseling effects on concern were compared, it consistently showed a 
decrease in concern level. The counseling at the screening was shown to produce a significant 
change in the average perception of stroke risk before and after the counseling session. In 
addition, there was a significant difference from the educational counseling in the large screening 
(the second Sacred Heart screening).  
Discussion 
 Patient adherence was predicted to be significantly influenced by the individual’s stroke 
concerns. The odds of patient adherence was 1.641 times greater for each unit increase in the 
stroke concern level measure using the 5 point scale on the stroke assessment form. There is a 
64.1 increase in likelihood of patient adherence for every stroke concern level increase. The 
counseling recall was borderline significant. The predicted patient adherence was correlated to 
stroke concerns in a step-wise fashion. People with extreme low level of concern (0-1) had low 
levels of patient adherence. However, concern levels beyond 1, the percentage of patient 
adherence was similar to each other. In addition, the counseling at the screenings consistently 
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lowered the stroke concern. The step-wise nature suggests that the model may need an additional 
variable, but due to the low N, the model was unable to detect another significant variable or a 
quadratic.  
 The results of education in reducing fear is similar to past studies done comparing fear of 
back pain (Jong, J.R., et al., 2005). A possible reason for the reduction of concern, is that a better 
understanding leads a better comprehension of the disease. A better comprehension allows the 
individual to understand ways to prevent the disease and if the disease occurs, what needs to be 
done so it does not turn into a major crisis. This would reduce anxiety and stress the disease may 
have on the person causing higher concern and fear levels.  
It was expected that women would be more interested in the screenings, due to the fact 
that they are at higher risk for strokes. The number of women that came to the screenings was a 
predominant majority. Women comprised of 86% of the people who were screened. However, 
the percentage of men and women with follow-up data were approximately equal when patient 
adherence was compared. Seventy percent of the men with follow-up data adhered to the 
majority of the guidelines at the stroke screenings (7 out of 10) and 65.5 percent of the women 
with follow up data adhered to majority of the guidelines at the stroke screenings (19 out of 29). 
Because of the lack of difference between the patient adherence between the men and women 
there wasn’t enough power to detect a difference. Therefore if there was an association between 
a variable and patient adherence, the study would not be able to detect it. Or the study would not 
be able to find it significant. This study would only be able to detect a fifty-three percent 
difference in adherence with a two-tail chi-square test at an alpha level of 0.05 and a power of 
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80%. This study followed-up 37 individuals on adherence (10 men and 29 women). In order to 
detect the 53% difference in adherence, the study would have needed 8 men and 27 women.  
In the screenings, there were some people who came and were only interested in getting 
their blood pressure taken. Since the educational segment of the screening was done after the 
blood pressure screening, patients may not have paid any attention to the nursing students or the 
stroke materials handed out at the screening. Therefore, the people who were only interested in 
getting their blood pressure taken may not have received the full benefits of the educational 
effects. All the screenings were advertised at the location for some time, and there may have 
been a few people that were interested in stroke education. This may have led to greater concern 
and greater patient adherence.  
Women are at a higher risk for strokes, therefore it was expected they would have a 
higher stroke concern. According to the predictive model, women would have a higher patient 
adherence. However, unexpectedly, the patient adherence was approximately even across 
genders. This could be due to certain biases in the population. The people that showed interest 
came to the screenings, therefore they may have a higher tendency to comply. Survey data was 
used as a measure so there may be recall bias as well as interviewer bias in the follow-up 
interviews, since multiple nursing student called individuals for follow-up. In addition, there 
were people who agreed to follow-up at the screening but changed their position for follow-up 
when they were called. One reason for this could be that they did not follow the suggested 
guidelines and did not want to answer no to the questions.  
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Conclusion: 
Overall, counseling lowered concern levels in individuals. It would reduce anxiety for 
people with the extreme concern. The percentage of patient adherence is associated with stroke 
concern in a step wise fashion. The percentage of patient adherence is low for extreme low 
concern values (0-1). For higher concern levels (2-5), the percent of patient adherence is higher 
but the percent adherence leveled off. However, further studies are needed to address the 
possible biases and the low power experienced in this study.  
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APPENDIX A 
 
 
 
Stroke Assessment Survey
Stroke Risk Assessment Form 
Demographics 
Name of Health Fair_____________ Date_________  Age__________     Over 55  Gender     Male     Female 
Race/Ethnicity__________  Height____________  Weight_________    for office use only ID # _______________ 
Do you have medical insurance?   Yes  No   
Do you have a primary physician?   Yes  No 
Highest level of education completed:     High School/GED  Professional   College  Graduate School  Other____ 
 
Please rate your concern about having a stroke on a scale of 0‐5 (0 being no concern and 5 extremely concerned) ____
 
Self  Medical History    Family   History 
     
 Previous Stroke             _____________         
 Previous Mini‐Stroke (TIA)  _____________         
 Carotid Artery Disease  _____________         
 High Blood Pressure    _____________           
 Previous Heart Attack  _____________         
 Atrial Fibrillation    _____________         
 Heart Surgery    _____________         
 Diabetes      _____________         
 High Cholesterol (current or history)_________         
 
Lifestyle  
Current Smoker________ (packs/day) 
 Former Smoker_______(when stop) 
_______(packs/day) _____(years smoked) 
Alcohol consumption ______ (drinks/wk)’ 
 
Assessments   
Blood Pressure1: Systolic/Diastolic_______/__________ 
Blood Pressure2: Systolic/Diastolic_______/__________ 
Normal    Mild    Moderate    Severe 
 
High normal range‐ systolic: 130‐139 diastolic: 85‐89 
Mild‐ systolic: 140‐159 diastolic: 90‐99 
Moderate‐ systolic 160‐179 diastolic 100‐109 
Severe‐ systolic: 180+ diastolic: 110+ 
 
Bilateral Radial Pulse Rate/min: ______  
Regular  Irregular 
Carotid Bruit:  Right  Left  None 
 
 
 Exercise (If yes, define) _____________________ 
Counseling Note:                         
                             
                               
Please rate your concern about having a stroke on a scale of 0‐5 (0 being no concern and 5 extremely concerned) ____ 
 
Patient Self Management Action Plan 
 Will see doctor:    Immediately/Within one week   Within1‐3months   At next scheduled visit _______ 
Consider an exercise program      Consider stopping smoking     Consider weight reduction 
Get a cholesterol check          Reduce alcohol intake    Get checked for Diabetes 
Follow –Up:  
Patient agreed   Patient refused 
1. Name_______________________________________________________________________________ 
2. Mailing address_______________________________________________________________________ 
3. Telephone Number_____________________________________ 
I authorize DVSC to contact me regarding this stroke related screening.  
Signature____________________________________________________  Date________________
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Follow-up Assessment Form
The Delaware Valley Stroke Council Stroke Project  
Telephone Follow-Up Post Screening Review Instrument 
Collaborative Research Project Between Delaware Valley Stroke Council and  
 Thomas Jefferson University School of Nursing 
December , 2009 
Hello, my name is ______________(your name). I am calling on behalf of the 
Delaware Valley Stroke Council Follow Up Project Team and Thomas Jefferson 
University School of Nursing. Is this a good time for you? (if not, when is a 
good time for you? _________). By taking part in this telephone conversation, 
the information you provide will be used to improve your risk for stroke and 
assist those in the community who are at risk for stroke and reduce their 
risk for stroke. I have several questions to ask you that should not take any 
longer than 10-15 minutes of your time. 
 
  Because I am going to ask you some questions, I need to read a statement to 
you. Please listen carefully. Your name and personal health information are 
protected and will remain confidential(say this slowly and clearly). The 
answers you provide will be used to study how Delaware Valley Stroke Council 
can better impact stroke care in the community. You may refuse to answer any 
question and you can end this conversation at any time. Your willingness to 
participate in this stroke follow-up or your refusal to participate in no way 
will impact current or future care you may need or that will be provided by 
the Delaware Valley Stroke Council. Are there any questions? ____________. Do 
I have your permission to begin asking you a few stroke screening follow up 
questions? __________. Thank you. 
 
1. Can you tell me two symptoms of a stroke? ________________________________ 
___________________________________________________________________ 
2. Since the stroke screening have you seen or taken steps toward seeing a doctor regarding your 
stroke risk factors?   Yes /   NO  
________________________________________________________________  
3.   Do you have primary care physician?   Yes /   NO  
______________________________________________________________ 
4. If you haven’t seen a primary care physian would you consider seeing a primary care physician 
regarding your stroke risk factors?   Yes /   NO  
5. Do you have medical insurance?   Yes /   NO  
______________________________________________________________ 
The Delaware Valley Stroke Council Stroke Project  
Telephone Follow-Up Post Screening Review Instrument 
Collaborative Research Project Between Delaware Valley Stroke Council and  
 Thomas Jefferson University School of Nursing 
December , 2009 
6. Are you on any medications ?   Yes /   NO (if yes proceed to next question, if not skip to 
question 8 ) 
7. Can you tell me the name and what they are used for? 
________________________________________________________________  
8. Do you have trouble affording your medications and/or medical supplies? YES  /    NO  
_________________________________________________________________ 
(Ask all applicable questions) 
9. Since the screening have you taken any step towards stopping smoking?   Yes /   NO  
_________________________________________________________________ 
10. Since the screening have you changed your diet?   Yes /   NO if yes please describe your 
change in diet. ________________________________________________ 
11. Ηave you discussed your blood pressure with a physician?   Yes /   NO 
12. When we interviewed you, you had high blood pressure and were not taking your medications. 
Are you taking them now?   Yes /   NO 
____________________________________________________________ 
13. When we interviewed you, you had high blood pressure and were taking your medications. Are 
you still taking them now?   Yes /   NO 
___________________________________________________________ 
14. When we interviewed you, you were seeing a doctor, but what you were doing wasn’t having an 
effect on reducing your risks for stroke.  At that time we discussed other things you could to 
reduce your risks for stroke ( mention what those things were) Have you been doing those 
things?   Yes /   NO  ____________________________________________________________  
15. Since the screening what have you have you been doing with regard to exercise 
______________________________________________________________________________
___________________ 
16. What resources are you using in your community to help you  manage your risks for stroke? 
The Delaware Valley Stroke Council Stroke Project  
Telephone Follow-Up Post Screening Review Instrument 
Collaborative Research Project Between Delaware Valley Stroke Council and  
 Thomas Jefferson University School of Nursing 
December , 2009 
___________________________________________________________________ 
17. Are you interested in community outreach programs that may help you in controlling your risks 
for stroke? YES  / NO    
If there is one thing that you could do to make yourself healthier, what would that 
be?_________________________________________________________________ 
18. Overall, how would you rate your health status?  
    Excellent  /   Very Good  /  Good  / Fair  /   Poor   
On behalf of Delaware Valley Stroke Council and Thomas Jefferson University 
School of Nursing, I would like to thank you for your participation. The 
information you have shared is very valuable for health care professionals in 
understanding those community members who are at risk for stroke. Are there 
any further questions you have regarding stroke___________.  
 
I would like to give you a contact number for the Delaware Valley Stroke 
Council should you have any questions after I hang up. Do you have a pen or 
pencil and a piece of paper? ______________. You can call the Delaware Valley 
Stroke Council at 1-215-772-9040. If you have any questions about this stroke 
study please call Jack Mendendrop (in the IRB) at 1-215-255-7859.  If there 
are no further questions at this time I want to thank you again and wish you 
a wonderful day.  Good bye. 
  
